Infection associated with placement of a penile prosthesis is rare. When it does occur, the implant and all associated foreign material should be removed. The surgeon has the option of leaving the device out, allowing the wound to heal, and returning at a future date for prosthesis replacement if the patient wishes, or cleansing the wound and replacing the implant at the same procedure, termed a salvage procedure. The success rate of 'salvage' in this series of 101 patients was 84%. This approach is less likely to succeed when the infection is manifest soon (weeks) after the placement procedure, is accompanied by extensive cellulitis and is caused by virulent organisms. Relative contraindications to salvage include, sepsis, ketoacidosis, penile necrosis, and bilateral urethral erosion of the cylinders.
Introduction
Infection associated with penile prosthesis is fortunately rare. Most series report infection in the range of one-half percent to 3%, and with secondary procedures and complex implants the infection rate has been higher. 1, 2 The advent of the antibioticcoated penile implants by AMS (Inhibizone) and the hydrophilic-coated Titan ALPHA-1 prosthesis of Mentor which allows an antibiotic solution to adhere to the prosthesis has reduced infection rates by more than half. 3 When an infection occurs, systemic antibiotics alone will not be able to eliminate the infection. When a prosthesis is placed, a fibrous capsule forms around the prosthesis parts as the body's reaction to healing. This capsule has poor vascularity and the ability of antibitotics to reach this area is reduced. In many cases, the bacteria will adhere to the foreign body making it difficult for the antibiotics to reach that location. In addition, the organisms may produce a biofilm or slime which reduces phagocytosis, traps nutrients which enables the bacteria to grow, and acts as an additional barrier to the diffusion of antibiotics to the area of the organisms. 4 In the face of infection, the surgeon has two options. The first is to remove the prosthesis with reinsertion at a later date, perhaps 2-6 months later. If this option is chosen, the penis will be noticeably shorter, the reinsertion procedure will be more difficult because of the scar tissue that forms during that interval and the satisfaction of the patient and his partner will be less because of a shorter phallus. The second option would be to perform a salvage procedure which entails removing the prosthesis and all foreign materials, cleansing the wound and a series of antiseptic solutions, and reinserting a new prosthesis at the same operation. This latter procedure has a success rate in the range of 85%. 5 The patient is given the option of these two alternatives. Most patients are desirous of maintaining sexual abilities and the only practical option in such a patient is maintaining the penile prosthesis. Hence, the majority of patients will choose the salvage approach. If the patient elects to have the prosthesis removed, it has been our practice to place irrigation drains after the cavities containing the removed prosthesis parts are closed. 6 Size 7 Jackson Pratt drains have been very practical for this purpose. After the drains are placed, the wound is then closed and antibiotic solution, usually vancomycin and gentamicin is instilled in a volume of 10 cm 3 through each drain every 8 h. The drains are clamped for 20 min after instillation and at the end of this period, the suction apparatus is reapplied to the drain tubing. After 48 h of this technique, cultures are available and more appropriate antibiotics are substituted if the original vancomycin and gentamicin have been shown to be ineffective by culture results. After 72 h of irrigation with appropriate antibiotics, the drains are removed. This reduces the excessive scar formation and morbidity that would occur if the wounds are left open and packed with wet to dry dressings allowing granulation to occur secondarily.
Methods
Over 11 years ago, a salvage protocol was instituted in which all prosthetic parts and foreign materials were removed. The wound was then irrigated with a series of seven antiseptic solutions. The drapes, instruments, gloves, and gowns were then changed and a new operating setup was placed on the wound without reprepping the area. The patient was placed on oral quinolones for a month following this procedure. The seven salvage irrigations consisted of first a solution of vancomycin and gentamicin 1 g of the former and 80 mg of the latter per liter (Table 1) . If the organism causing the infection was already known and more appropriate antibiotics were demonstrated, then these were used instead of the vancomycin/gentamicin mixture. The second solution used was half strength hydrogen peroxide followed by a solution of half strength Betadine. The wound was then pressure washed with 5 l of a solution containing a vancomycin/gentamicin mixture. Vancomycin 1 g and 80 mg of gentamicin were placed in the 5-l irrigating bag. The first three irrigating solutions were then repeated in the reverse order, that is, half strength Betadine followed by half strength hydrogen peroxide and finally with half strength antibiotic solution. Betadine is bactericidal for up to 99% of organisms, hydrogen peroxide is effective against anaerobes, and the pressure irrigation helps to loosen the biofilm or slime that is sometimes produced by the infecting organisms. An 18 French red rubber catheter is passed to the extremities of each cavity containing prostatic parts to assure that all parts of the wound are bathed with the antiseptic solutions.
Results
During the 11 years of this protocol, 101 patients have undergone salvage using this technique with 85 cases considered successful, 16 cases unsuccessful for a success rate of 84%. In eight cases, reinfection was demonstrated by recurrent documented infection. The organisms involved were two cases of coag negative staphylococcus, two cases of Pseudomonas aeruginosa, two cases of Escherichia coli, one case of beta hemolytic strep, and the final organism involved in the unsuccessful salvage procedure was methicillin-resistant Staphyloccus aureus. In eight of the cases considered, unsuccessful mechanical problems developed in which parts of the prosthesis were exposed to the exterior. This may have been a mechanical problem only or may have been associated with an underlying infection. Whatever the case, the salvage procedure was considered a failure and the implant was removed. In three cases, there was erosion of the cylinder and in one case each, a urinary fistula to the pump, a urethral erosion of gortex, urethral stump necrosis, corporal cutaneous fistula, and small bowel fistula to the reservoir. In 16 cases, simultaneous distal corporoplasty was performed for impending erosion to the cylinder laterally to the exterior. 7 Of these 16 cases, 13 were successfully associated with the salvage procedure. In five cases, a double cuff artificial sphincter was salvaged simultaneously with the penile prosthesis. Three of these five cases were unsuccessful. In six cases, cavernosal reconstruction with gortex or Dacron was used and in five of these six, a successful salvage procedure was achieved. In 11 cases, a salvage procedure plus a distal corporoplasty were performed during the reinsertion procedure where the cylinder was reseated in a new cavity formed behind the sheath containing the cylinder that had eroded. The new cavity was dorsal and medial to the old cavity and the site of the erosion was resected and closed in at least two layers. Nine of these combined procedures of salvage plus distal corporoplasty for lateral erosion were considered successful (82%).
When salvage has been a failure, there usually was a short incubation period, that is, 1-2 weeks following insertion of the prosthesis. In addition, virulent organisms were the causative agents for the infection and there was an associated extensive cellulitis. In two recent cases where this combination of predisposing features was present, salvage was successful when the abscess cavities were drained and systemic antibiotics were given for at least 48 h before the salvage procedure. As the cavities were drained, culture reports at 48 h demonstrated that the antibiotics given systemically were appropriate for the organisms present causing the infection. After at least 48 h, a salvage procedure was performed. The preoperative antibiotics sterilize the tissues, the salvage procedure sterilizes the cavities.
Discussion
The advantage of a salvage procedure is maintaining most of the length of the penis. Were one to remove the prosthesis, allow healing to occur with the There are a number of circumstances where performance of salvage would not be the best option. A severe diabetic with ketoacidosis associated with an infected implant might be better served with removal of the prosthesis to both clear the infection and improve the metabolic problem simultaneously. There is certainly a greater chance of achieving these goals with prosthesis removal. A patient with sepsis, a life-threatening situation, associated with an infected implant should have the prosthesis removed to give the best chance of clearing the infection. When tissue necrosis is occurring, the best option is to remove the prosthesis to relieve any pressure in the wound which might be contributing to diminished blood supply to the necrotic area. When bilateral urethral erosion of the cylinders has occurred in the area of the fossa navicularis, there is no way to close the defect and the reinsertion of the cylinders would not be wise.
In summary, infection associated with penile prosthesis is not the devastating complication it once was thought to be. Use of copious irrigations during original insertions and especially during repairs combined with the use of hydrophilic and antibiotic coated prostheses has reduced the incidence of infection considerably. The high success rate achieved using a salvage procedure has encouraged many urologists to use this when faced with a prosthesis infection and in the majority of cases a gratifying result is achieved.
